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Introduction
After the market turmoil of the last two years, many institutional investors are revisiting the way they approach asset allocation. For decades, the traditional breakdown of asset classes has been along the lines of equities, fixed income, alternatives, etc., sometimes with domestic versus foreign flavors. In this Research Bulletin, we explore a kind of "sanity check" on how traditional asset classes are linked. The main point we highlight is that many asset classes share the same underlying drivers. While this notion is a familiar one, the insights gained by analyzing common drivers of risk and return across asset classes are not always applied to decisions about asset allocation. For example, private equity investments share key fundamental drivers with public equities yet are often perceived as a separate and distinct asset class. Or in the case of corporate bonds, the credit worthiness of the bonds depends on the financial health of the issuing corporation, which in turn is linked to the performance of the company's equity securities. These types of underlying linkages can be addressed by factor-based models and can be used in factorbased asset allocation schemes.
Why Commonalities Matter
Traditional asset allocation generally ignores the fact that there are shared underlying drivers of performance across asset classes. In fact, there are important shared drivers of return between alternatives and traditional asset classes, as well as for different types of traditional asset classes. The importance of these drivers can vary over time, becoming less important in quiet periods, and more important, with potentially severe negative consequences, during market downturns.
Exhibit 1 shows several examples of investable assets that have commonalities between them. For instance, private equity investments, which are considered alternatives, share many of the same underlying drivers as public equities. A privately-owned firm specializing in pharmaceutical research is subject to regulatory changes similar to those of pharmaceutical companies listed on a stock exchange. Any industry-wide development, whether it is decreasing overseas demand or the spread of new contagious diseases, will affect both companies. In fact, the main difference between the private and public pharmaceutical investments boils down to the premium required of private investments due to illiquidity and transparency risks. In our first example, we highlight the issue that public and private equity share many of the same economic drivers. When the pharmaceutical industry is doing well, both investments are more likely to benefit and these commonalities are not likely to be of concern. When the industry suffers, both investments are similarly more likely to be negatively impacted and if investors do not budget for this commonality, it may lead to more losses than expected by the investor. Thus, while the common drivers are always present, it is typically during periods of poor performance that investors take notice. Given the inevitability and unpredictability of these periods, factorbased models are needed to identify these underlying linkages.
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To illustrate this idea further, Exhibit 2 shows the estimated exposures of a long-short equity hedge fund index 2 to three key equity factors. Long-short equity hedge funds are classified as alternative investments, given their mandate to provide uncorrelated alpha. Here we see that they can be exposed to the same sources of return as core equity asset funds. The three equity factors shown in Exhibit 2 are important drivers for many traditional equity mandates.
3 For instance, the exposure to the Barra US Growth factor reflects the dramatic increase in the importance of the shared underlying driver between long-short equity hedge funds and higherthan-average earnings-growth stocks during 2004. 4 Furthermore, the average beta of the longshort equity hedge fund index to the MSCI All Country World Investable Market Index (ACWI IMI) has been around 0.5 5 -a significant market exposure that may explain much of the return of long-short equity hedge funds.
Exhibit 2: Hedge Funds Can Have Important Linkages to Equities
1 Private equity particularly suffers from being opaque and hard to measure given the infrequency of pricing updates. These issues can only be addressed using a model that relies on underlying factors and not just the asset returns. 2 We use the Credit Suisse/Tremont Long-Short Equity Hedge Funds index [1] for this analysis. See disclaimer on page [5] . 3 The equity factors shown are among those that were found to be the most relevant using the Barra Hedge Fund Exposure Generator. The algorithm to identify these factors uses in-sample and out-of-sample statistical analyses based on stepwise regression. The exposures themselves are generated using both a moving window regression with variable windows and a Kalman Filter, depending on the period (both the estimation procedure and window are allowed to vary dynamically in the model). For more information on the Barra Hedge Fund Model, please refer to Alvarez, Miguel, and Mike Levinson (2007) , "Hedge Fund Risk Modeling," Barra Model Insight, Version 1.2. 4 Growth in the Barra US Equity Model (USE3) also includes other dimensions besides earnings growth, including five-year payout, variability in capital structure, growth in total assets, analyst-predicted earnings growth, and recent earnings changes. A second example highlights the shared drivers between equities and corporate bonds. During the past two years, there were dramatic developments in the US automobile manufacturing industry. As many companies in these industries floundered, higher risk of default led to a weakening of debt instruments of the affected companies, particularly the lower-grade bonds. The risk of equities and corporate bonds issued by these companies rose significantly as their values fell dramatically (shown in Exhibit 3). These are the annualized volatilities of the Motor Vehicles equity factor (from the Barra US Equity Model) and the Transportation sector-by-rating credit factors (from the Barra US Fixed Income Model), which reflects the returns to corporate bonds in that sector and rating.
Similar to the private vs. public equity and hedge fund vs. public equity examples, both equities and corporate bonds share certain key fundamental drivers. Corporate bonds have three main drivers of risk and return:
1. Credit spreads, which are linked to the underlying equity and the performance of the equity market and industry 6 2. Specific return and risk, which reflects characteristics of individual companies including risk of default 3. Interest rate return and risk, which is linked to the overall economy's term structure The first two drivers are linked to equities and could therefore be aggregated with equity return and risk. A factor model would allow this decomposition and a grouping along these distinct factor dimensions.
Factor-Based Asset Allocation
Decomposing and aggregating along factor dimensions provides a more accurate picture of return and risk for analysis. But to go one step further, it can also provide a basis for asset allocation by institutional investors. Various methods have been proposed for allocating assets in a way that recognizes these linkages. These methods include "factor-based asset allocation," "risk-based asset allocation," and "beta-based asset allocation" to name a few, but all are based 6 Corporate bond values generally fall when the market contracts and their risk rises. The spread risk for particular industries (i.e., corporate bonds within financials, telecom, transportation, etc.) will depend on how the underlying equity industry is doing. In quiet times however, interest rate risk typically dominates and corporate bonds, particularly highly rated bonds, will behave similar to government bonds. Even while the corporate spread is less relevant during these times, the shared drivers remain constant. For instance, if a particular telecom company defaults, even in a good environment, both the corporate bond and the value of the company's equity will be affected. 4 of 7 Please refer to the disclaimer at the end of this document.
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on the same idea-that institutional investors should consider the common drivers for different asset classes when making their asset allocation decisions. As we saw in Exhibit 3, there are common drivers behind equities and corporate bonds of the same company or in the same industry that are affected if the company defaults or the industry suffers a significant contraction. It is important for investors to account for these commonalities when setting their return and risk expectations for equities and corporate bonds. Briand, Nielsen, and Stefek (2009) discuss an alternative asset allocation framework using "risk premia," a way of capturing independent sources of return and risk. These risk premia exist in the traditional asset classes and are identified by fundamental factors. Among the risk premia examples they include are Value, Size, and Momentum equity premia, premia to Credit Spreads, High Yield Spreads, and Term Structure Spreads, as well as premia to popular arbitrage strategies, such as Merger Arbitrage and Convertible Arbitrage.
Other alternative approaches involve grouping assets together by underlying driver, similar to the examples we have shown. For instance, the Alaska Permanent Fund (Inklebarger, 2009, in Pensions and Investments) recently described a new approach for allocation where stocks, corporate bonds, and private equity are grouped together under the taxonomy "Company Exposure."
The goal of allocating along factor lines is to explicitly take into account these shared drivers. This can result in portfolios being more efficient and diversified and less likely to under-estimate the institution's potential losses when market distress occurs. The choice by investors of categories for allocation depends on a number of other aspects, for instance, how accurately investors can gauge the risk-adjusted return opportunities for each category. At the very least, considering different categorization schemes can help institutional investors refine existing traditional asset class-based allocations.
Conclusion
Institutional investors often fall into the trap of thinking of the key asset classes as separate and distinct, though many have been shown to be exposed to the same economic and fundamental drivers. Factor-based models can identify these types of underlying linkages and can be used by institutional investors in factor-based asset allocation schemes. 
